Using an automatic identification and weighing system, we investigated changes in adult body mass in relation to reproductive behaviour during courtship and incubation in free-living king penguins. Despite stressful nutritional conditions and variability of fast length, the majority of pairs incubated successfully by accumulating large body reserves before fasting, which provided flexibility in fasting strategies. Our data indicate a low body mass during fasting below which males either delayed or stopped breeding: (1) at 12 kg, the male interruped courtship to replenish his body reserves at sea before re-engaging in courtship; and (2) when body mass dropped to 9 kg during incubation, the male deserted the egg. The behavioural decision to go to sea was not controlled by the time spent fasting, but by the amount of body reserves. In deserting males, the depletion of body reserves during incubation before relief by the females was due to a lower stored energy ( 2 kg) at the onset of courtship compared with successful males. Unsuccessful males weighed only 12 kg when they started to court, and consequently had no safety margin that allowed them to wait for a delayed female. The unusual depletion of body reserves of male breeders caused only 3% of incubation attempts to fail. Compared with successful pairs, their female partners gained less body mass at sea ( 40 g/day) and made a slightly longer foraging trip (+5 days). We suggest that the deserting males had risked breeding with the lowest fasting safety margin possible, rather than breeding later that year. However, the low body mass at desertion did not affect the penguins' survival or their feeding capacity, and therefore did not compromise another breeding attempt during the next season.
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According to life history theory, animals are faced with trade-offs in the allocation of limited energy reserves to different functions (Williams 1966; Stearns 1992) . During the breeding season, the allocation of resources is a trade-off between adult survival, reproduction and the amount of energy going into current and future production of offspring (Stearns 1992).
For long-lived birds, life history theory predicts that adults behave as prudent parents and limit their risk of increased mortality during reproduction (Drent & Daan 1980; Stearns 1992; Weimerskirch 1999) because the optimization of lifetime reproductive success in these species depends primarily on adult survival rather than on seasonal fecundity (Williams 1966; Clutton-Brock 1991) . On the other hand, the allocation of resources to survival and to reproduction may depend on the animal's physiological state, such as body reserves (Drent & Daan 1980; McNamara & Houston 1996) . Furthermore, behavioural decisions during breeding probably depend on the attainment of threshold body reserve levels (Weimerskirch 1999). Hence, a bird may use body reserves as a signal to adjust its reproductive effort, and to decide to desert the egg or to return to the nest when foraging (Chaurand & Weimerskirch 1994; Olsson 1997; Ancel et al. 1998) .
Like most pelagic seabirds, king penguins have a high rate of adult survival (90-95% between seasons) and relatively low reproductive success and lay only a single egg (Stonehouse 1960; Barrat 1976; Weimerskirch et al. 1992) . During courtship and incubation, adults undergo large variations in body reserves. During these periods, they feed on myctophid fish mainly at the polar front, up to 400 km south of the breeding islands in Crozet Archipelago (Jouventin et al. 1994; Bost et al. 1997 ). Thus, they have to alternate periods of fasting while incubating with several weeks foraging to rebuild body reserves (Stonehouse 1960; Barrat 1976 
